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In follow article quarterly seasonal fluctuations of the consumption of fruits and vegetables
in the food basket were studied in period of 2008e2015 by data of RA. Among the other
products in food basket the seasonal fluctuations of fruits and vegetables are more
noticeable. The main purpose of this research is to discompose the time series of con-
sumption volumes of fruits and vegetables for studying the seasonal component's impact
and for making the credible predictions. The tendency of these commodities have been
shown by the linear regression model. According regression model the consumption value
of fruits in the food basket each quarter decreased increased by 1.741 AMD, the rest part of
the fruit consumption level is formed through the seasonal and error components. Ac-
cording regression model, the consumption value of vegetable in the food basket each
quarter increased by 27.97 AMD, and main part of the volume of vegetables consumption in
the time series is formed through the seasonal and error components. The seasonal fluc-
tuations of commodities of have been presented with the help of multiplicative models.
Taking account the main components of studied time series, the predicted values of the
consumption of fruits and vegetables in the food basket have built for the further quarters.
© 2016 Agricultural University of Georgia. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
The food basket actual volume is calculated by National Sta-
tistical Service of Republic of Armenia by the data of the In-
tegrated living conditions Survey based on themethodology of
World Bank. The food basket shows the average volume of the
products which are consumed by the adult person during a
month. It includes 12 named food products, and some of them
have permanent consumption, several products have sea-
sonal consumption per adult person. Among the products of
food basket the consumption fruits and vegetables are7.
.V. Vardanyan).
Annals of Agrarian Scien
Georgia. Production and
ons.org/licenses/by-nc-nddistinguished by noticeable seasonal fluctuations. These
fluctuations depends on not only their production but also the
socio - economic conditions of the country. In this point of
view the it's necessary to analyze time series of these prod-
ucts. In this research the time series encompass the quarterly
data 2008e2015.Objectives and methods
The objective of this research is to study the time series of
consumption volumes of fruits and vegetables in food basketce.
hosting by Elsevier B.V. This is an open access article under the
/4.0/).
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Fig. 1 e The consumption volumes of fruits in the food
basket by quarters in 2008e2015, per capita (AMD).
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Fig. 2 e The consumption volumes of vegetables in the
food basket by quarters in 2008e2015, per capita, (AMD) [1].
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Fig. 4 e The quarterly seasonal fluctuations of the
consumption volumes of vegetables and vegetables in food
basket of RA in 2011e2015.
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series.
It is generally believed that time series are composed of
four components: trend, cyclicality, seasonality, and irregu-
larity. Not all time series data have all these components. The
long-term general direction of data is referred as trend. The
cycles are patterns of highs and lows through which data
move over time periods usually of more than a year. Seasonal84,7
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Fig. 3 e The quarterly seasonal fluctuations of the
consumption volumes of fruits and vegetables in food
basket of RA in 2011e2015.effects on the other hand are shorter cycles, which usually
occur in time periods of less than one year [2].
One of themethods presenting the seasonal characteristics
of these commodities is the evaluating the seasonal indices.
The analysis of time series, which include the seasonal waves,
allows separately to study the nature of seasonal fluctuations.
The seasonal fluctuations are describing by special indicators
known as seasonal indices. They reflect the seasonal waves of
time series. For disclosing the seasonal fluctuations usually
the monthly or quarterly data are studied for several years. At
least three years' quarterly data are observed in order to avoid
the irregular affect of the one year [3].
The calculation of seasonal indices is one of the common
methods of studying the seasonal fluctuations. The seasonal
indices are the ratio between the absolute volume of quarterly
average data and annual average data [4].
The next methodological approach analyzing the seasonal
fluctuations is to build the additive and multiplicative models
for time series, and they are presented in follows forms:
additive model Yt ¼ Tþ St þ E;
multiplicative model Yt ¼ T St  E;
Yt- is the actual value of studied phenomenon
T- is tendency component,
St- is seasonal component,
E- remainder component.
The process of building additive or multiplicative models
develops through following steps:
Step 1 e calculating the moving averages for the time
series,
Step 2 e calculating the seasonal component St,
Step 3 e presenting a form of trend T,
Step 4 e calculating (Tþ St) and (T St) components
correspondingly for additive and multiplicative models,
Step 5 e separating the remainder component [5].
Table 1eThe separation of the seasonal component in the time series of consumption volumes of fruits for additivemodel.
Years and
quarters
The consumption
of fruit in the
food basket, AMD
Moving
average
for quarters
The centralized levels
of moving
averages
The seasonal
component
(2008) I 1076.4 e e e
II 1843.6 1351.2 e e
III 1164.2 1373.1 1362.2 198.0
IV 1320.6 1473.7 1423.4 102.8
(2009) I 1164.1 1514.2 1493.9 329.8
II 2245.8 1536.1 1525.1 720.7
III 1326.1 1505.7 1520.9 194.8
IV 1408.4 1464.1 1484.9 76.5
(2010) I 1042.3 1535.4 1499.8 457.5
II 2079.7 1632.4 1583.9 495.8
III 1611.2 1875.6 1754.0 142.8
IV 1796.5 2117.3 1996.4 199.9
(2011) I 2015.0 2200.1 2158.7 143.7
II 3046.4 2157.7 2178.9 867.5
III 1942.3 2013.7 2085.7 143.4
IV 1627.0 1831.9 1922.8 295.8
(2012) I 1439.0 1707.1 1769.5 330.5
II 2319.3 1689.1 1698.1 621.2
III 1443.0 1689.7 1689.4 246.4
IV 1555.2 1522.9 1606.3 51.1
(2013) I 1441.4 1499.7 1511.3 69.9
II 1652.1 1442.6 1471.1 181.0
III 1350.1 1459.8 1451.2 101.1
IV 1326.6 1428.1 1443.9 117.3
(2014) I 1510.4 1469.1 1448.6 61.8
II 1525.2 1492.7 1480.9 44.3
III 1514.2 1513.7 1503.2 11.0
IV 1421.0 1562.5 1538.1 117.1
(2015) I 1594.4 1513.8 1538.2 56.3
II 1720.4 1476.3 1495.1 225.3
III 1319.4 e e e
IV 1271.1 e e e
Table 2 e The adjusted values of seasonal components
for additive model.
Indicates Years Quarters
I II III IV
2008 198.0 102.8
2009 329.8 720.7 194.8 76.5
2010 457.5 495.8 142.8 199.9
2011 143.7 867.5 143.4 295.8
2012 330.5 621.2 246.4 51.1
2013 69.9 181.0 101.1 117.3
2014 61.8 44.3 11.0 117.1
2015 56.3 225.3
The sum of the
values of i-th
quarter
X 1213.3 3155.8 1015.4 960.6
The average of
the values of i-th
quarter
X 173.3 450.8 145.1 137.2
The adjusted values
of seasonal
component
X 172.1 452.0 143.9 136.0
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The seasonal indices for each quarter for the consumption
volume of fruit are shown in the Fig. 1.
According to the results the maximum level of fruit con-
sumption was in the second quarter, from April to July, and
the index was 120.4%. The minimum level of consumption
was in the first quarter, from January to April, and its index
was 79.3% (see Figs 2 and 3).
As the analyses had shown the maximum level of fruit
consumption was in the first quarter, from January to April,
and the index was 132.1%. The minimum level of consump-
tion was in the third quarter, from July to October, and its
index was 57.8% (see Fig. 4).
The time series of consumption volumes of vegetables are
characterized with larger amplitude, than the time series of
consumption volumes of fruits. Therefore, the multiplicative
model fits for time series of consumption volumes of vegeta-
bles, and the additive model fits for time series of consump-
tion volumes of fruits.
At first the seasonal analyze for time series of consumption
volumes of fruits is presented (see Table 1).
anna l s o f a g r a r i a n s c i e n c e 1 4 ( 2 0 1 6 ) 1 3 3e1 3 9136For the computing the values of seasonal component the
average value of fruit consumption is calculated for each
quarter. For the providing the zero of the sum of these average
values, the deviation is evenly divided between the quarters
(see Tables 2 and 3 ).
The separation of seasonal component for the time series
of consumption volumes of vegetables in the food basket is
shown in Table 4.
For the computing the values of seasonal component the
average value of vegetable consumption is calculated for each
quarter (see Tables 5 and 6). As a rule the sum of the average
values might be 4. In this analyze the sum of the coefficient of
seasonal components is:
1:374625þ 1:1448þ 0:604545þ 0:854489 ¼ 3:978459:
Results and discussion
The tendency component of the time series of consumption
volumes of fruits in the food basket might be presented
through following linear regression model:
T ¼ 1626 1:741 t ðt ¼ 1 : 32Þ:Table 3 e The decomposition of the time series of consumptio
t The consumption of
fruit in the food
basket, AMD,Yi
St Yt  St ¼ T þ E
1 1076,4 172.1 1248.5
2 1843,6 452.0 1391.6
3 1164,2 143.9 1308.1
4 1320,6 136.0 1456.6
5 1164,1 172.1 1336.2
6 2245,8 452.0 1793.8
7 1326,1 143.9 1470.0
8 1408,4 136.0 1544.4
9 1042,3 172.1 1214.4
10 2079,7 452.0 1627.7
11 1611,2 143.9 1755.1
12 1796,5 136.0 1932.5
13 2015 172.1 2187.1
14 3046,4 452.0 2594.4
15 1942,3 143.9 2086.2
16 1627 136.0 1763.0
17 1439 172.1 1611.1
18 2319,3 452.0 1867.3
19 1443 143.9 1586.9
20 1555,2 136.0 1691.2
21 1441,4 172.1 1613.5
22 1652,1 452.0 1200.1
23 1350,1 143.9 1494.0
24 1326,6 136.0 1462.6
25 1510,4 172.1 1682.5
26 1525,2 452.0 1073.2
27 1514,2 143.9 1658.1
28 1421.0 136.0 1557.0
29 1594.4 172.1 1766.5
30 1720.4 452.0 1268.4
31 1319.4 143.9 1463.3
32 1271.1 136.0 1407.1According above presented model, the consumption value
of fruits in the food basket each quarter decreased by 1.741
AMD, the rest part of the fruit consumption level is formed
through the seasonal and error components.
Although in the studied period the consumption of fruits in
food had insignificant decreasing trend in each quarter, but its
volume significantly changed under the influence of seasonal
component. In the first, third and fourth quarters the con-
sumption of fruits decreased by 172.1, 143.9 and 136.0 AMD,
and only in the second quarter its volume increased by 452.0
AMD.
Themain components of time series of fruits consumption
are shown in Fig. 5.
The tendency component of the time series of consump-
tion volumes of vegetables in the food basket might be pre-
sented through following linear regression model:
T ¼ 4160:14þ 27:97 t t ¼ 1 : 32:
According above presented model, the consumption value
of vegetable in the food basket each quarter increased by 27.97
AMD, andmain part of the volume of vegetables consumption
in the time series is formed through the seasonal and error
components.n volumes of fruits.
T T þ S E ¼ Yi(T þ S) E2
1624.3 1452.2 375.8 141194.8
1622.5 2074.5 230.9 53323.1
1620.8 1476.9 312.7 97766.9
1619.0 1483.0 162.4 26385.5
1617.3 1445.2 281.1 79014.4
1615.6 2067.6 178.2 31771.6
1613.8 1469.9 143.8 20682.2
1612.1 1476.1 67.7 4579.5
1610.3 1438.2 395.9 156761.4
1608.6 2060.6 19.1 365.2
1606.8 1462.9 148.3 21978.4
1605.1 1469.1 327.4 107185.5
1603.4 1431.3 583.7 340744.2
1601.6 2053.6 992.8 985600.2
1599.9 1456.0 486.3 236502.3
1598.1 1462.1 164.9 27177.5
1596.4 1424.3 14.7 216.0
1594.7 2046.7 272.6 74331.5
1592.9 1449.0 6.0 36.3
1591.2 1455.2 100.0 10004.0
1589.4 1417.3 24.1 578.9
1587.7 2039.7 387.6 150232.2
1586.0 1442.1 92.0 8456.1
1584.2 1448.2 121.6 14790.5
1582.5 1410.4 100.0 10005.0
1580.7 2032.7 507.5 257590.8
1579.0 1435.1 79.1 6257.9
1577.3 1441.3 20.3 410.1
1575.5 1403.4 191.0 36476.8
1573.8 2025.8 305.4 93250.8
1572.0 1428.1 108.7 11822.0
1570.3 1434.3 163.2 26630.3
Table 5 e The adjusted coefficient of seasonal
components for multiplicative model.
Indicates Years Quarters
I II III IV
2008 e e 0.554036 0.781061
2009 1.35732 1.25954 0.58466 0.817475
2010 1.343293 1.178736 0.642449 0.866071
2011 1.359025 1.173226 0.603694 0.843305
2012 1.422502 1.119538 0.586863 0.838105
2013 1.478834 1.088473 0.635625 0.886808
2014 1.373853 1.085754 0.624484 0.948599
2015 1.28755 1.108333 e e
The sum of the
coefficient of i-th
quarter
X 9.622376 8.0136 4.231812 5.981424
The average of the
values of i-th
quarter
X 1.374625 1.1448 0.604545 0.854489
The adjusted
coefficient
of seasonal
component
X 1.396166 1.166341 0.626086 0.87603
Table 4 e The separation of the seasonal component in the time series of consumption volumes of fruits for multiplicative
model.
Years and
quarters
The consumption
of vegetable
in the food
basket, AMD
Moving average
for quarters
The centralized levels
of moving averages
The coefficient of
seasonal component Si
(2008) I 6143,6 e e e
II 4913,7 4053,725 e e
III 2180 3815,8 3934,76 0,554036
IV 2977,6 3808,7 3812,25 0,781061
(2009) I 5191,9 3841,525 3825,11 1,35732
II 4885,3 3915,75 3878,64 1,25954
III 2311,3 3990,725 3953,24 0,58466
IV 3274,5 4020,525 4005,63 0,817475
(2010) I 5491,8 4156,1 4088,31 1,343293
II 5004,5 4335,2 4245,65 1,178736
III 2853,6 4548,3 4441,75 0,642449
IV 3990,9 4667,8 4608,05 0,866071
(2011) I 6344,2 4668,6 4668,2 1,359025
II 5482,5 4677,425 4673,01 1,173226
III 2856,8 4786,975 4732,2 0,603694
IV 4026,2 4761,65 4774,31 0,843305
(2012) I 6782,4 4774,225 4767,94 1,422502
II 5381,2 4839,025 4806,63 1,119538
III 2907,1 5068,225 4953,63 0,586863
IV 4285,4 5158,175 5113,2 0,838105
(2013) I 7699,2 5254,35 5206,26 1,478834
II 5741 5294,375 5274,36 1,088473
III 3291,8 5063,3 5178,84 0,635625
IV 4445,5 4962,55 5012,93 0,886808
(2014) I 6774,9 4900,075 4931,31 1,373853
II 5338.0 4932.725 4916.4 1.085754
III 3041.9 4809.4 4871.063 0.624484
IV 4576.1 4838.725 4824.063 0.948599
(2015) I 6281.6 4918.725 4878.725 1.28755
II 5455.3 4925.425 4922.075 1.108333
III 3361.9 e e e
IV 4602.9 e e e
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vegetables consumption, the seasonal components have
presented by seasonal indices or coefficients. In this case, in
2008e2015 in the first and second quarters the consumption of
vegetables grow 1.39 and 1.67 times. In the third and fourth
quarters it went down by 37.39% and 12.4%. The character of
components time series of vegetables consumption is dis-
played in Fig. 6.
As a rule in the forecasting, the goal is to predict future
values of time series based on the data collected to the pre-
sent. When the linear trend are used in the forecasting, it's
necessary to pay attention to predictors that are linear func-
tion of the data, and the minimum mean square error pre-
dictor occur [6].
For the advanced six quarters the predicted values of fruits
and vegetables consumption in the food basket have been
presented in the Table 7. The prediction has been calculated
with the help of built additive and multiplicative models.Conclusion
This research is devoted to disclosing the seasonal effects of
the fruits and vegetables consumption in the food basket of
Table 6 e The decomposition of the time series of consumption volumes of vegetables in the multiplicative model.
t The consumption of
vegetable in the food
basket, AMD,Yi
St Yt=St
 ¼ T E T T S E ¼ Yi  (T  S) E2
1 6143.6 1.396166 4400.3 4188.1 5847.3 296.3 87795.6
2 4913.7 1.166341 4212.9 4216.1 4917.4 3.7 13.6
3 2180.0 0.626086 3481.9 4244.1 2657.1 477.1 227662.9
4 2977.6 0.87603 3399.0 4272.0 3742.4 764.8 584946.1
5 5191.9 1.396166 3718.7 4300.0 6003.5 811.6 658694.3
6 4885.3 1.166341 4188.6 4328.0 5047.9 162.6 26431.3
7 2311.3 0.626086 3691.7 4355.9 2727.2 415.9 172961.8
8 3274.5 0.87603 3737.9 4383.9 3840.4 565.9 320274.4
9 5491.8 1.396166 3933.5 4411.9 6159.7 667.9 446094.3
10 5004.5 1.166341 4290.8 4439.8 5178.4 173.9 30229.9
11 2853.6 0.626086 4557.8 4467.8 2797.2 56.4 3177.2
12 3990.9 0.87603 4555.7 4495.8 3938.4 52.5 2752.2
13 6344.2 1.396166 4544.0 4523.8 6315.9 28.3 800.6
14 5482.5 1.166341 4700.6 4551.7 5308.9 173.6 30151.7
15 2856.8 0.626086 4563.0 4579.7 2867.3 10.5 109.8
16 4026.2 0.87603 4596.0 4607.7 4036.4 10.2 105.0
17 6782.4 1.396166 4857.9 4635.6 6472.1 310.3 96280.5
18 5381.2 1.166341 4613.7 4663.6 5439.3 58.1 3381.2
19 2907.1 0.626086 4643.3 4691.6 2937.3 30.2 913.6
20 4285.4 0.87603 4891.8 4719.5 4134.5 150.9 22783.3
21 7699.2 1.396166 5514.5 4747.5 6628.3 1070.9 1146801.0
22 5741.0 1.166341 4922.2 4775.5 5569.8 171.2 29296.4
23 3291.8 0.626086 5257.7 4803.5 3007.4 284.4 80898.8
24 4445.5 0.87603 5074.6 4831.4 4232.5 213.0 45382.3
25 6774.9 1.396166 4852.5 4859.4 6784.5 9.6 92.5
26 5338.0 1.166341 4576.7 4887.4 5700.3 362.3 131281.8
27 3041.9 0.626086 4858.6 4915.3 3077.4 35.5 1261.6
28 4576.1 0.87603 5223.7 4943.3 4330.5 245.6 60329.6
29 6281.6 1.396166 4499.2 4971.3 6940.7 659.1 434436.7
30 5455.3 1.166341 4677.3 4999.2 5830.8 375.5 141014.2
31 3361.9 0.626086 5369.7 5027.2 3147.5 214.4 45982.0
32 4602.9 0.87603 5254.3 5055.2 4428.5 174.4 30419.1
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the period of 2008e2015. According to the character of studied
time series the additive model has been built for fruit con-
sumption and the multiplicative model has been built for
vegetables consumption. These twomodels allow to study the
influence of each components on the actual values of time
series. The analysis of tendencies have shown that the fruits0.0
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Fig. 5 e The decomposition of the time series of
consumption volumes of fruits in the food basket in the
additive model in the period 2008e2015.consumption has decreased by 1.741 AMD and vegetables
consumption has increased 27.79 AND. The influence of ten-
dency in each time series has been insignificant, but the sea-
sonal fluctuations have had noticeable influence. The
forecasting has been based on those hypotheses, that each
components have retained their character.0.0
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Fig. 6 e The decomposition of the time series of
consumption volumes of vegetables in the food basket in
the additive model.
Table 7eThe forecasting the consumption values of fruits and vegetables in the food basket for 4-th quarter in 2016 to 2-nd
quarter in 2016.
Forecasting
periods
The consumption value of fruits in
the food basket, AMD
The consumption value of vegetables in
the food basket, AMD
The tendency
component
The seasonal
component St þ i
Predicted
value Yt þ i
The tendency
component
The seasonal
component St þ i
Predicted
value Yt þ i
1-st quarter
in 2016
1568.5 172.1 1396.4 5083.2 1.396166 7096.9
2-nd quarter
in 2016
1566.8 452.0 2018.8 5111.1 1.166341 5961.3
3-d quarter
in 2016
1565.1 143.9 1421.2 5139.1 0.626086 3217.5
4-th quarter
in 2016
1563.3 136.0 1427.3 5167.1 0.87603 4526.5
1-st quarter
in 2017
1561.6 172.1 1389.5 5195.0 1.396166 7253.1
2-nd quarter
in 2017
1559.8 452.0 2011.8 5223.0 1.166341 6091.8
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